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The Claims: 

1 . (Currently Amended) A system for calculating a potential of mean force 
(PMF) scor e of a protein ligand complex, the system An apparatus comprising: 
a r e pulsion term modul e that: 

acc e sses one or more paramet e rs useable to calculate a r e pulsion t e rm us e abl e 
to calculate a PMF of a protein ligand atom pair in th e protein ligand complex, the 
on e or more parameters corresponding to an atom pair type of th e prot e in ligand atom 
pair; 

using th e one or more acc e ss e d parameters, calculates the r e pulsion term 
us e abl e to calculat e th e PMF of the protein ligand atom pair; and 

communicat e s th e calculated repulsion term for calculation of the PMF scor e 
of the prot e in - ligand compl e x. 
one or more processors; and 

a memory coupled to the processors comprising one or more instructions, the 
processors operable when executing the instructions to: 

determine an atom-pair type of a protein-ligand atom pair in a protein-ligand 
complex; 

calculate a repulsion term of the protein-ligand atom pair according to a 
minimum binding-energy distance value and a well-depth value of the atom-pair type; 

calculate a potential of mean force (PMF) of the protein-ligand atom pair 
according to the calculated repulsion term of the protein-ligand atom pair; and 

calculate a PMF score of the protein-ligand complex according to the 
calculated PMF of the protein-ligand atom pair, the PMF score indicating a binding 
affinity between a protein and a ligand in the protein-ligand complex. 

2. (Currently Amended) The system of Claim 1, wherein one of th e param e ters 
corresponding to the atom pair type of the protein ligand atom pair comprises an e mpirically 
derived minimum binding - energy distanc e value corresponding to the atom pair type of the 
protein - ligand atom pair the minimum binding-energy distance value of the atom-pair type is 
an empirically derived minimum binding-energy distance value of the atom-pair type and the 
well-depth value of the atom-pair type is an empirically derived well-depth value of the 
atom-pair type . 
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3. (Canceled) 

4. (Canceled) 

5. (Currently Amended) The system of Claim 4 Claim 2 . wherein a set of a 
plurality of e mpirically d e rived minimum binding e n e rgy distance and well depth values 
corresponding to a plurality of protein ligand atom pairs compris e s the empirically derived 
minimum binding energy distance and w e ll depth values corresponding to the atom pair typo 
of th e prot e in ligand atom pair, the s e t of empirically derived minimum binding energy 
distanc e and w e ll d e pth valu e s yielding a best agreement with a plurality of actual analyzed 
protein ligand atom pairs a first set of empirically derived minimum binding-energy 
distances and well-depth values comprises the minimum binding-energy distance value and 
the well-depth value of the atom-pair type, the first set yielding a better agreement with a 
plurality of actual analyzed protein-ligand atom pairs than one or more second sets of 
empirically derived minimum binding-energy distances and well-depth values . 

6. (Canceled) 

7. (Currently Amended) The system of Claim 5, wherein the best agreement 
b e tween the set of empirically deriv e d minimum binding energy distance and w e ll depth 
valu e s and th e plurality of analyzed protein ligand atom pairs is determined according to a 
plurality of root m e an square (RMS) d e viations betwe e n: 

prot e in ligand complex structures pr e dicted according to the s e t of empirically 
d e riv e d minimum binding e n e rgy distance and well depth values; and 

actual analyz e d protein - ligand complex structures corresponding to th e pr e dicted 
protein ligand compl e x structur e s; 

root mean square (RMS) deviation between actual analyzed protein-ligand complex 
structures and protein-ligand complex structures predicted according to a set of empirically 
derived minimum binding-energy distances and well-depth values determines agreement 
between the set of empirically derived minimum binding-energy distances and well-depth 
values and the actual analyzed protein-ligand atom pairs . 
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8. (Canceled) 

9. (Currently Amended) The system of Claim 7 Claim 5 , wherein one or more of 
the plurality of sets of e mpirically d e riv e d minimum binding energy distance and well depth 
valu e s ar e g e nerat e d according to one or more of: 

on e or more manual proc e ss e s; and 
one or mor e automatic process e s. 

first set of empirically derived minimum binding-energy distances and well-depth 
values or second sets of empirically derived minimum binding-energy distances and well- 
depth values are each a product of one or more manual processes or automatic processes . 

10. (Currently Amended) The system of Claim 9, wherein at least one of the 
automatic processes comprises execution of a genetic algorithm. 

1 1 . (Currently Amended) A method for calculating a potential of mean force 
(PMF) score of a protein - ligand complex, the method comprising: 

acc e ssing on e or more param e ters useable to calculate a repulsion term us e able to 
calculate a PMF of a prot e in ligand atom pair in th e protein ligand complex, th e one or mor e 
parameters corr e sponding to an atom pair type of the prot e in ligand atom pair; 

using the one or mor e accessed param e t e rs, calculating th e repulsion t e rm useable to 
calculate the PMF of th e prot e in ligand atom pair; and 

communicating th e calculat e d repulsion t e rm for calculation of th e PMF score of the 
protein ligand complex. 

determining an atom-pair type of a protein-ligand atom pair in a protein-ligand 
complex; 

calculating a repulsion term of the protein-ligand atom pair according to a minimum 
binding-energy distance value and a well-depth value of the atom-pair type: 

calculating a potential of mean force (PMF) of the protein-ligand atom pair according 
to the calculated repulsion term of the protein-ligand atom pair; and 
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calculating a PMF score of the protein-ligand complex according to the calculated 
PMF of the protein-ligand atom pair, the PMF score indicating a binding affinity between a 
protein and a ligand in the protein-ligand complex. 

12. (Currently Amended) The method of Claim 11, wherein one of the parameters 
corr e sponding to th e atom pair type of th e protein ligand atom pair comprises an empirically 
d e riv e d minimum binding en e rgy distance value corresponding to the atom pair typ e of the 
prot e in - ligand atom pair the minimum binding-energy distance value of the atom-pair type is 
an empirically derived minimum binding-energy distance value of the atom-pair type and the 
well-depth value of the atom-pair type is an empirically derived well-depth value of the 
atom-pair type . 

13. (Canceled) 

14. (Canceled) 

15. (Currently Amended) The method of Claim 14 Claim 12 , wherein a sot of a 
plurality of e mpirically derived minimum binding en e rgy distanc e and w e ll - depth values 
corr e sponding to a plurality of protein ligand atom pairs comprises the empirically d e rived 
minimum binding en e rgy distance and w e ll d e pth values corr e sponding to the atom - pair typ e 
of th e prot e in ligand atom pair, the set of e mpirically d e rived minimum binding e nergy 
distanc e and well depth valu e s yi e lding a best agreem e nt with a plurality of actual analyzed 
protein ligand atom pairs a first set of empirically derived minimum binding-energy 
distances and well-depth values comprises the minimum binding-energy distance value and 
the well-depth value of the atom-pair type, the first set yielding a better agreement with a 
plurality of actual analyzed protein-ligand atom pairs than one or more second sets of 
empirically derived minimum binding-energy distances and well-depth values . 

16. (Canceled) 



DAL01:899280.1 



ATTORNEY DOCKET 
016939.0103 



6 



PATENT APPLICATION 

10/655,870 



17. (Currently Amended) The method of Claim 15, wherein the b e st agreem e nt 
b e tween th e set of empirically derived minimum binding energy distance and w e ll depth 
values and the plurality of analyzed protein ligand atom pairs is d e termined according to a 
plurality of root mean square (RMS) deviations betwe e n: 

protein ligand complex structures predicted according to the set of empirically 
derived minimum binding energy distanc e and well d e pth valu e s; and 

actual analyz e d protein ligand complex structures corresponding to the predicted 
prot e in ligand compl e x structur e s. 

root mean square (RMS) deviation between actual analyzed protein-ligand complex 
structures and protein-ligand complex structures predicted according to a set of empirically 
derived minimum binding-energy distances and well-depth values determines agreement 
between the set of empirically derived minimum binding-energy distances and well-depth 
values and the actual analyzed protein-ligand atom pairs . 

18. (Canceled) 

19. (Currently Amended) The method of Claim 17 Claim 5 , wherein one or more 
of the plurality of sets of empirically derived minimum binding - en e rgy distance and well 
d e pth values ar e generated according to one or mor e of: 

on e or more manual proc e ss e s; and 
one or mor e automatic proc e sses. 

first set of empirically derived minimum binding-energy distances and well-depth 
values or second sets of empirically derived minimum binding-energy distances and well- 
depth values are each a product of one or more manual processes or automatic processes . 

20. (Currently) The method of Claim 19, wherein at least one of the automatic 
processes comprises execution of a genetic algorithm. 



DAL0 1:899280.1 



ATTORNEY DOCKET 
016939.0103 



7 



PATENT APPLICATION 

10/655,870 



2 1 . (Currently Amended) Software for calculating a potential of mean force 
(PMF) score of a protein ligand complex, the software embodied in computer r e adable Logic 
encoded in one or more media for execution and when executed operable to: 

access one or mor e parameters useable to calculate a r e pulsion term us e abl e to 
calculate a PMF of a protein ligand atom pair in the protein ligand compl e x, the on e or mor e 
paramet e rs corresponding to an atom pair typ e of the prot e in ligand atom pair; 

using the on e or mor e access e d param e ters, calculat e th e r e pulsion term us e able to 
calculat e the PMF of the protein ligand atom pair; and 

communicat e the calculat e d r e pulsion term for calculation of th e PMF score of th e 
protein ligand compl e x. 

determine an atom-pair type of a protein-ligand atom pair in a protein-ligand 
complex; 

calculate a repulsion term of the protein-ligand atom pair according to a minimum 
binding-energy distance value and a well-depth value of the atom-pair type; 

calculate a potential of mean force (PMF) of the protein-ligand atom pair according to 
the calculated repulsion term of the protein-ligand atom pair; and 

calculate a PMF score of the protein-ligand complex according to the calculated PMF 
of the protein-ligand atom pair, the PMF score indicating a binding affinity between a protein 
and a ligand in the protein-ligand complex. 

22. (Currently Amended) The software logic of Claim 21, wherein one of th e 
param e t e rs corresponding to th e atom pair typ e of the prot e in ligand atom pair comprises an 
empirically derived minimum binding - energy distanc e value corr e sponding to th e atom pair 
type of the prot e in ligand atom pair, the minimum binding-energy distance value of the 
atom-pair type is an empirically derived minimum binding-energy distance value of the 
atom-pair type and the well-depth value of the atom-pair type is an empirically derived well- 
depth value of the atom-pair type . 

23. (Canceled) 

24. (Canceled) 



DAL01:899280.1 



ATTORNEY DOCKET 
016939.0103 



8 



PATENT APPLICATION 

10/655,870 



25. (Currently Amended) The softwar e logic of Claim 21 Claim 22 , wherein a set 
of a plurality of empirically derived minimum binding energy distance and well depth values 
corresponding to a plurality of prot e in ligand atom pairs compris e s the e mpirically derived 
minimum binding e nergy distance and well d e pth values corresponding to th e atom pair typo 
of th e protein ligand atom pair, the s o t of empirically derived minimum binding energy 
distanc e and well d e pth values yielding a best agreement with a plurality of actual analyzed 
protein ligand atom pairs, a first set of empirically derived minimum binding-energ y 
distances and well-depth values comprises the minimum binding-energy distance value and 
the well-depth value of the atom-pair type, the first set yielding a better agreement with a 
plurality of actual analyzed protein-ligand atom pairs than one or more second sets of 
empirically derived minimum binding-energy distances and well-depth values . 

26. (Canceled) 

27. (Currently Amended) The software logic of Claim 25, wherein th e b e st 
agreement between th e set of empirically derived minimum binding en e rgy distance and 
well d e pth valu e s and the plurality of analyzed prot e in ligand atom pairs is det e rmined 
according to a plurality of root mean squar e (RMS) d e viations between: 

protein ligand compl e x structur e s predicted according to the sot of e mpirically 
d e riv e d minimum binding e nergy distanc e and well depth valu e s; and 

actual analyzed protein ligand complex structures corr e sponding to th e predicted 
prot e in ligand complex structures. 

root mean square (RMS) deviation between actual analyzed protein-ligand complex 
structures and protein-ligand complex structures predicted according to a set of empirically 
derived minimum binding-energy distances and well-depth values determines agreement 
between the set of empirically derived minimum binding-energy distances and well-depth 
values and the actual analyzed protein-ligand atom pairs . 

28. (Canceled) 
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29. (Currently Amended) The softwar e logic of Claim 27 Claim 25 , wherein one 
or more of the plurality of s e ts of empirically derived minimum binding e nergy distance and 
w e ll d e pth valu e s ar e gen e rat e d according to on e or mor e of: 

one or more manual processes; and 
one or mor e automatic processes. 

first set of empirically derived minimum binding-energy distances and well-depth 
values or second sets of empirically derived minimum binding-energy distances and well- 
depth values are each a product of one or more manual processes or automatic processes . 

30. (Currently Amended) The software logic of Claim 29, wherein at least one of 
the automatic processes comprises execution of a genetic algorithm. 

3 1 . (Currently Amended) A system for calculating a pot e ntial of m e an forc e 
(PMF) score of a protein ligand complex, the system comprising: 

m e ans for acc e ssing one or more paramet e rs useable to calculat e a r e pulsion 
term useabl e to calculat e a PMF of a protein ligand atom pair in th e prot e in ligand 
complex, th e one or mor e parameters corresponding to an atom pair type of th e 
protein ligand atom pair; 

means for, using the on e or more accessed paramet e rs, calculating th e 
r e pulsion term us e able to calculat e the PMF of the prot e in ligand atom pair; and 

m e ans for communicating th e calculat e d r e pulsion t e rm for calculation of the 
PMF scor e of the prot e in ligand complex. 

means for determining an atom-pair type of a protein-ligand atom pair in a protein- 
ligand complex; 

means for calculating a repulsion term of the protein-ligand atom pair according to a 
minimum binding-energy distance value and a well-depth value of the atom-pair type; 

means for calculating a potential of mean force (PMF) of the protein-ligand atom pair 
according to the calculated repulsion term of the protein-ligand atom pair; and 

means for calculating a PMF score of the protein-ligand complex according to the 
calculated PMF of the protein-ligand atom pair, the PMF score indicating a binding affinity 
between a protein and a ligand in the protein-ligand complex. 



DALO 1:899280.1 



